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[57]  ABSTRACT

| Methy]-substltutecl tetrahydro 2- pyrlmldmone derwa—

tlves of the general formu]a

o | M

in which | |
each Ar, independently of each other, represents an
aryl group which is optionally mono- or poly-sub-

stituted by substituent(s) selected from halogen, C;

to Ce alkyl, C; to Cg alkoxy, Cj to Ce alkylthio,
nitro, phenoxy and trifluoromethyl, and

‘R!, R? and R3 independently represent a hydrogen
atom or a methyl group,

provided that at least one of R!, R2and R3 represents a
methyl group,

are new and find use as herblcldes In partlcular as selec-
tive herbicides which may be used on weeds in Crops
such as cotton and rice. The N ,N'-diaryl-N-haloalkyi-
ureas which are starting materials tor the production of
compounds of formula (I) are also new.

12 Claims,_ No Drawings N



- The present mvention further prowdes as new 1nter- B --;_fﬁ_
mediate compounds, the N N'-diaryl-N- haloalkylurea
of general formula (II) as defined above.

HERBICIDALLY ACTIVE
METHYL-SUBSTITUTED

TETRAHYDRO-z-PYRIMIDINONE DERIVATIVES : L =

s  The present invention yet further prewdes a precess .....

The present invention r_elates to certain new methyl-
substituted tetrahydro-2-pyrimidinone derivatives, to a
- process for their production and to their use as herbi-
“cides. |

The invention also relates to novel mtermedlates for
production of said derivative active compounds of the
invention and to a process for producing such interme-
diates. | o |

The compounds 1-methyl-3-phenylhexahydro-2-
pyrimidmone  and l-methyl-3-phenyl-5-methyl-2-
imidazolidinone have been disclosed in Chemical Ab-
stracts, Vol. 57, 9860a, 1962; however there is no indica-
tion therein of their utility. Tests similar to those de-
scribed later in this specification show these compounds
to have scarcely any herbicidal activity.

The present invention now provides, as new com-
pounds, the methyl-substituted tetrahydro-2-pyrimidi-
none derivatives of the general formula

10

I5

20

for the production of an intermediate compound of

formula (II) according to the invention, characterized
in that an amine of the general formula |

Rl - R2 R3_ - (IV)

| ]
Ar— NH-—CH-’-—CH-—-CH-—X

in which Ar, R}, R2 R3and X have the meanings given
above,

1s reacted with an isocyanate of the general "formula

iIn which Ar has the meaning given above, and may be

the same as or different from the Ar radlcal in the amine
of formula (IV).

It has now been discovered that while the afo'resaicl.

O (1) 23 known compounds described in the literature scarcely
,,,.I-L\ - .' have herbicidal activity as shown by the results of test
Ar=N N—Ar described hereinafter, the compounds of formula (I) of
| the present invention surprisingly have excellent selec-
Rl/‘\X\R:’ | 30 tive herbicidal activity and exert an accurate control-
- RE ling effect on undesired weeds in the cultivation of
useful crops such as cotton and rice without any phyto-
in which

each Ar, 1ndependent1y of each other, represents an
aryl group which is optionally mono- or polysub-
stituted by substituent(s) selected from halogen, C;

to Ce alkyl, C; to C¢ alkoxy, Cj to Cg alkylthio,.

nitro, phenoxy and trifluoromethyl, and

RI, RZ and R3 independently represent a hydrogen
~ atom or a methyl group,
provided that at least one of R, R2 and R3 represents a
methyl group.

The present invention further provides a precess for
the production of a compound of the present invention,
characterized in that a compound of the general for-
mula -

-0

35

40

45

toxicity to the crops. In view of the fact that the com-
pounds of general formula (I) in accordance with this
Invention cause complete whitening and withering of
the stalks and leaves of weeds, the characteristic of the -
operating mechanism of these compounds is considered
to reside mainly in the inhibition of chlorophyll synthe-
s1s. Thus the active compounds of the present invention

do not affect cotton, rice, and other useful crops, in

view of this operating mechanism. |

The present invention thus represents an enrichment.
of the art. | |

Preferred compounds of formula (1), aceerdlng to the
invention are those |

(1) in which | |
P:—NH— Ar so) AT represents a phenyl or a-naphthyl group which is
AT_N/ optionally mono- or polysubstituted by sub__-
| N\ S stituent(s) selected from: fluorine, chlorine, bro-
?H_?H_(IZH_X mine, iodine, methyl, ethyl, propyl, isopropyl, n-
RT R R butyl, isobutyl, sec.-butyl, tert.-butyl, methoxy,
in which > ethoxy, propoxy, isopropoxy, n-bnteny, iSObut_mfyr
~ Ar, R1, R2 apd R have the meanings given above, see.-buton Y tert.-bntoxy:, m_ethylthte_,. ‘fthi_’“hloa'
" and | propylthio, isopropylthio, n-butylthio, isobu-
X represents a halogen atom, | tylthio, sec.-butylthio, tert. —butylthlo nltre phe- .
1s reacted with an alkall metal hydremde of the general 60 noxy and trifluoromethyl, and

formula

MOH (I111)
in which M represents an alkali metal atom.

The new methyl-substituted tetrahydro-2-pyrimidi-
none derivatives of the present invention are distin-
guished by an excellent selectwe herbicidal activity.

65

R1, R? and R3 have the meanings given above. _

Particularly preferred compounds of formula (I) are
those in which at least one of the radicals Ar carries a
substituent in the meta-position. -

The reaction according to the present invention for
the production of compounds of formula (I) may be
described by the following equation:



O
-l
C—NH—ATr
/
Ar--N\ 4+ MOH —>
CH—CH—CH—X
RIR2 RS
(II) (III)
O
|
N
Ar—N N—Ar

- + M.X + H>0
Ri)\]/l\RJ -
R2
(D

(in which Ar, R}, R3, R3, X and M are as defined herein-
above). |

Preferred starting materials of formula (1I) are those
in which Ar, Rl, R?2and R3 have the meanings given in
the definition of preferred and particularly preferred
compounds of formula (I), and X represents a fluorine,
chlorine, bromine or iodine atom.

Examples of compounds of formula (II) which may
be mentioned include:

N-{3-chloro or bromo-2-methylpropyl]-N-phenyl-N'-
fluoro(or chloro or bromo)phenylurea, N-[3-chloro(or
bromo)-2-methylpropyl]-N-3-fluoro(or chloro or bro-
mo)phenyl-N'-phenylurea, N-[3-chloro(or bromo)-2-
methylpropyl]-N-phenyl-N-'-3-methoxy(or methylthio
phenylurea, N-[3chloro(or bromo)-2-methylpropyl}-N-
3-methoxy(or methylthio)phenyl-N'-phenylurea, N-[3-
chloro(or bromo)-2-methylpropyl]-N-3-nitrophenyl-N'-
phenylurea, N-[3chloro(or bromo)-2-methylpropyl]-N-
phenyl-N’-3-nitrophenylurea, N-[3-chloro(or bromo)-2-
methylpropyl]-N-3-phenoxyphenyl-N'-phenylurea, N-
- [3-chloro(or bromo)-2-methylpropyl]-N-phenyl-N’-3-

phenoxyphenylurea, N-[3chloro(or bromo)-2-methyl-

- propyl]-N-3-trifluoromethylphenyl-N’-phenylurea, N-
[3-chloro(or  bromo)-2-methylpropyl]-N-phenyl-N’-3-
trifluoromethylphenylurea, N-[3-chloro(or bromo)-2-
methylpropyl]-N-3,4-dichlorophenyl-N’-phenylurea,
N-[3-chloro(or bromo)-2-methylpropyl}-N-phenyl-N'-
3,4-dichlorophenylurea, N-[3-chloro(or bromo)-2-
methylpropyl]-N-3,5-dichloro(or dimethoxy)phenyl-
N'-phenylurea, = N-[3-chloro(or = bromo)-2-methyl-
propyl]-N-phenyl-N’-3,5-dichloro(or dimethoxy)-
phenylurea, N-[3-chloro(or bromo)-2-methylpropyl]-N-
a-naphthyl-N’'-phenylurea, N-[3-chloro(or bromo)-2-
methylpropyl]-N-phenyl-N’-a-naphthylurea, - N-[3-
chloro(or bromo)-2-methylpropyl]-N-2,4,5-tri-
chlorophenyl-N'-phenylurea, N-[3-chloro(or bromo)-2-
methylpropyl]-N-phenyl-N'-2,4,5-trichlorophenylurea,
N-[3-chloro(or bromo)-2-methylpropyl]-N-2-chlorphe-
nyl-N'-3-chloro(or trifluoromethyl)phenylurea, N-[3-
chloro(or bromo)-2-methylpropyl]-N-3-chloro(or tri-
fluoromethyl)phenyl-N’-2-chlorophenylurea, N-[3-
chloro(or bromo)-2-methylpropyl]-N-2-tolyl-N’-3-
chloro(or methylthio or trifluoromethyl)phenylurea,
N-[3-chloro(or bromo)-2-methylpropyl]-N-3-chloro(or
- methylthio or trifluoromethyl)phenyl-N’-2-tolylurea,
N-{3-chloro(or = bromo)-2-methylpropyl]-N-3,5-xylyl-
N’-phenylurea, = N-[3-chloro(or = bromo)-2-methyl-
propyl]-N-phenyl-N’-3,5-xylylurea, N-{3-chloro(or bro-
mo)-2-methylpropyl}-N-2-methoxyphenyl-N’-3-
chloro(or methylthio or trifluoromethyl)phenylurea,
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N-[3-chloro(or bromo)-2-methylpropyl]-N-3-chloro(or
methylthio or trifluoromethyl)phenyl-N’'-2-methoxy-
phenylurea, N-[3-chloro(or bromo)-2-methylpropyl]-N-
3-tolyl-N'-2-methoxyphenylurea, N-[3-chloro(or bro-
mo)-2-methylpropyl]-N-2-methoxyphenyl-N'-3-
tolylurea, N-[3-chloro(or bromo)-2-methylpropyl]-N-3-
chlorophenyl-N’-3-chloro(or ~ trifluoromethyl)-
phenylurea, N-[3-chloro(or bromo)-2-methylpropyl}-IN-
3-chloro(or trifluoromethyl)phenyl-N’-3-chloro-
phenylurea, N-[3-chloro(or bromo)-2-methylpropyl]-N-
3-tolyl-N’-3-chlorophenylurea, N-[3-chloro(or bromo)-
2-methylpropyl]-N-3-chlorophenyl-N’-3-tolylurea, N-
[3-chloro(or bromo)-2-methylpropyl}-N-2-methox-
yphenyl-N'-3,4-dichloro(or  3,5-dichloro)phenylurea,
N-[3-chloro(or bromo)-2-methylpropyl}-N-3,4-
dichloro(or 3,5-dichloro)phenyl-N’-2-methoxy-
phenylurea, N-[3-chloro(or bromo)-2-methylpropyl]-N-
2-tolyl-N"-3,5-dichlorophenylurea, N-{3-chloro{or bro-
mo)-2-methylpropyl]-N-3,5-dichlorophenyl-N’-2-
tolylurea, N-[3-chloro{or bromo)-1-methyl(or 3-
methyl)-propyl}-N-phenyl-N’-3-chloro(or trifluorome-
thyl)phenylurea, N-[3-chloro(or bromo)-1-methyl(or
3-methyl)propyl]-N-3-chloro(or trifluoromethyl)phe-
nyl-N'-phenylurea, N-[3-chloro(or bromo)-1-methyl(or
3-methyl)propyl]-N-phenyl-N’-3,5-dichlorophenylurea,
and N-[3-chloro(or bromo)-1-methyl(or 3-methyl)-
propyl}-N-3,5-dichlorophenyl-N’-phenylurea.

Preferred alkali metal hydroxides of general formula
(III) which are also starting materials in the reaction for
the production of compounds of formula (I) are lithium
hydroxide, sodium hydroxide and potassium hydroxide.

If the starting materials indicated are used, the pro-
cess for the production of compounds of formula (I) is
illustrated by the following equation:

O .
i
C—NH -
/ | o
N\ + KOH ———>>
CH;-—(I'JH—CHjBr |
CH;
CFy -
O
|
N
N N + KBr + H>O
CH3

The process for the preparation of the compounds of
formula (I) according to the present invention is prefer-
ably carried out in the presence of a solvent or a diluent.
For this purpose, any of the inert solvents and diluents
may be employed. These include in particular water,
aliphatic, alicyclic and aromatic, optionally chlorinated,
hydrocarbons (such as hexane, cyclohexane, petroleum
ether, ligroin, benzene, toluene, xylene, methylene chlo-
ride, chloroform, carbon tetrachloride, ethylene chlo-
ride, trichloroethylene and chlorobenzene), ethers
(such as diethyl ether, methyl ethyl ether, diisopropyl
ether, dibutyl ether, propylene oxide, dioxane and tetra-
hydrofuran), ketones (such as acetone, methyl ethyl
ketone, methyl isopropyl ketone and methyl isobutyl -
ketone), nitriles (such as acetonitrile, propionitrile and



o  methylpropyl]-3-toluidine,

- propyl]-3,5-xylidine,

acrylonitrile), alcohols (such as methanol, ethanol, iso-

'_ | prOpanol butanol and. ethylene glycol), esters (such as
~ ethyl acetate and amyl acetate), acid amides (such as

dimethyl formamide and dimethy] acetamide), sulfones -

and sulfoxides (such as dimethyl sulfomde and sulfo-
lane) and bases (such as pyridine). |

~ The reaction temperature can be varied within a
substantial range. In general, the reaction is carried out
at a temperature between —20° C. and the boiling point |

of the reaction mixture, preferably between 0° and 100°
"The process according to the present invention is

preferably carried out under ambient pressure, although

it can be carried out under e]evated or reduced pres—
- sure. |

~As mentioned prewous]y, the N, N'-—dlaryl N-ha]oalk--_

“ylureas of the formula (II) above are novel compounds
~which form a further subject of the present invention
- and are useful as intermediates for the methyl-sub-

~ stituted tetrahydro- 2-pyrimidinone derivatives of the
~ formula (I), above, which, as described above have
- excellent selective herbicidal activity. |

4,514,210
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phenyl isocyanate, 3-fluoro(or ch]oro. or bromo)phe'-
nyl 1socyanate, 3-methoxy(or methylthio)phenyl 1sooy- '-

3- trlfluoromethylphenyl ‘1sOocyanate,

3,4-

~anate, 3-nitrophenyl isocyanate, 3- -phenoxyphenyl! iso-
‘Cyanate,

dichlorophenyl 1Isocyanate, 3,5-dichlorophenyl isocya-

nate, 3,5-xylyl isocyanate, a-naphthyl isocyanate, 3,5-

dimethoxyphenyl isocyanate, 2,4,5- -trichlorophenyl iso-

cyanate, 2-chlorophenyl isocyanate, 2-tolyl 1sooyanate: |

- 2-methoxy isocyanate, and 3-tolyl Isocyanate.

If the starting materials indicated are used, the pro— |

cess according to the invention for the production of
compounds of formula (III) 1S illustrated by the follow-

- ing equatlon

15

‘The further process according to the present inven-

-tion for the production of starting compounds of for-

'_ mula (II) is mdloated by the followmg equatlon |
Copp
. Ar—NH-—CH-—CH—CH—-x " Ar-—-N-—-C 0 ——>
coav) W)
- C—NH-—Ar
/ o
- Ar-—-N o |
| A
CH—CH~CH—X
ROR R
' (II)

| (m which Ar, R1 R2 R3 and X are as deﬁned herem-
above).

(IV) which may be mentioned include:

~ N-[3-chloro(or bromo)- 2-methylpropyl]amlme, N-[3-

~ chloro(or bromo)-2-methylpropyl]-3-fluoro(or chioro
N-{3-chloro(or. bromo) 2-methyl-
N-[3-

or bromo)aniline,

propyl]-3-methoxy(or  methylthio)  aniline,

25

30

35

'Examples of the starting materlal of genera] formula |

45

chloro(or bromo)-2-methylpropyl]-3-nitroaniline, N-[3-

- chloro(or. - bromo)-2-methylpropyl]- 3-phenoxyaniline,
N-[3-chloro(or bromo)- -2-methylpropyl]-3-trifluorome-
- thylaniline, N-[3-chloro(or bromo)-2-methylpropyl]-

3,4-dichloroaniline, N-[3- chloro(or bromo)-2-methyl-

-propyl]-3,5-dichloro{for ~ dimethoxy)aniline, = N-[3-
-- chloro(or bromo)-2-methypropyl}-a-naphthylamide,
~ N-[3-chloro(or
: ohloroanllme N-[3 ch]oro(or bromo) 2-methylpropyl]-

2-chloroaniline, = N-[3-chloro(or -
propyl]-2-toluidine, N-[3-chloro(or bromo)-2- -methyl-
- propyl]-2-methoxyaniline, - N-[3-chloro(or bromo)-2-

methyl(or 3-methyl)propyllaniline, N-[3-chloro(or bro-
'mo)-1-methyl(or 3-methyl)propyl]-3-chloro(or
| ﬂuoromethyl)amhne, N-[3-chloro(or bromo)-2-methyi-
~and N-[3-chloro(or bromo)-1-
methyl(or 3-methyl)propyl]-3,5- dichloroaniline.

Likewise, specific examples of the starting 1sooyanate
of general formula (V) melude |

‘bromo)-2-methyl-

50

35
bromo)-2-methylpropyl]-2,4,5-tri-

o
N-[3-chloro(or - bromo)-1-

tri-

65

to the

CHj

Q»NH—CH;—CH-CH;C] -
o OCH3'.-' S
CF3 H3OO

N_C_O_>.¢ C‘““{g

——CH—Cchx

CH3

The process aocordmg to the invention for the pro- .

duction of compounds of formula (II) is preferably

carried out in the presence of a solvent or diluent. Any
of those inert solvents or diluents mentioned above for

 the production of compounds of formula (I) can be.

used.

The reaction temperature can be oarled out with a

substantlal range. In general the reaction is carried out '_
at a temperature between —20° C. and the boiling point -

The reaction for the pl‘OdllCthIl of oompounds of

formula (II) is preferably carried out under ambient
pressure, but it 1s also possxble to Operate under elevated -
~or reduced pressures. - | - | |
1In a preferred embodiment of the process aooordmg“ o
the methyl-substituted tetrahy- -~
dropyrimidinone derivatives of general formula (I) can = =~
be produced in high yields and purities using the start- =~

II‘IV&HIIOH

iIng materials of formula (II) obtained from the com- - . -
pounds of general formulae (IV) and (V) in the Process ij;-__- |
for producing the aforesaid intermediates without inter- - SO

mediate separation of the oompounds of formula (II).
ThlS embodlment 1S shown 1n the followmg equatlon

R!

o S
Ar-—NH—-CH—CH—CH—-X  Ar—N=C=0 -—-9
(IV) v |
I AT
C-—NH-—-Ar ¥
/.
Ar—N

- CH=—CH—CH—X |

I'?.l R2 ]|{3 N J
.. (II)d . ll

of the reaction mtxture preferably between 0° and 100"..
40



-continued
| O
|
N
Ar—N N-—Ar
R I/K'/l\ RS
(1)

(in which Ar, R! R2and R3and X are as defined herein-
above).

If the startlng materials indicated are used, this em-
bodiment 1s illustrated further by the following equa-
tion:

CH;0O

CH3

|
NH—CH;—CH—CH;C! +

Cl
N=C=0 e
I- CH;0 o |
—-CI—I-—-CHQCI
CH;CO
CH3

The embodiment is carried out using the same inert
solvent or diluents as those mentioned above and can be
carried out efficiently in the presence of a catalyst such
as tetrabutyl ammonium bromide. The temperatures
and pressures employed in this embodlment are also as
indicated previously.

Since the compounds of formula (I) according to the
present invention exhibit low toxicity to warm-blooded
amimals and the aforesaid excellent selectivity, the said
compounds are very suitable for weed control. In par-
ticular, the compounds of formula (I) of the invention
exhibit a very good selectivity to crops with outstand-
ing efficacy for weed control when used as pre-emer-
gence and post-emergence treatment agents in the culti-
vation of cotton and rice. The compounds of formula (I)
of the invention have a high safety to the crops and
outstanding herbicidal activity, and a broad herbicidal
spectrum.

By “weeds” in the broadest sense there are meant
plants growing in places where they are not desired.

The active compounds according to the present in-
vention are excellent with regard to their safety, mani-
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- Galium, Stellaria, Matricaria, Anthemis,

Sesbania,

8

fest a superior herbleldal act1v1ty and have wide herbl- |
ctdal spectra. | B

The active eompounds according to the present In-
vention may be used, for example to combat the fol-

lowing plants:
dicotyledon weeds of the genera Sinapis, Lepldlum |
Galinsoga,

Chenopodium, Urtica, Senecio, Amaranthus, Portu-
laca, Xanthium, Convolvulus, Ipomoea, Polygonum,
Ambrosia, Cirsium, Carduus, Sonchus,
Rorippa, Rotala, Lindernia, Lamium, Veronica, Abuti-
lon, Emex, Datura, Viola, Galeopsis, Papaver, Centau-
rea and Solanum; and - | ]
monocotyledon weeds of the genera Echinochloa,
Setaria, Panicum, Digitaria, Phleum, Poa, Festuca,
Eleusine, Brachiaria, L.olium, Bromus, Avena, Cyperus,
Sorghum, Agropyron, Cynodon, Monocharia, Fimbris-
tylis, Sagittaria, Eleocharis, Scirpus, Paspalum, Ischa-
emum, Spenoclea, Dactyloctenium, Agrosns Alopecu-
rus and Apera. | | I
The active compounds according to the present in-
vention may be used, for example, as selective herbi-
cides in the following cultures:. |
dicotyledon cultures of the genera Gossyplum Gly-
cine, Beta, Daucus, Phaseolus, Pisum, Solanum, Linum,
Ipomoea, Vicia, Nicotiana, Lycopersicon, Araehls
Brassica, Lactuca, Cucumis and Cucurbita; and
monocotyledon cultures of the genera Oryza, Zea,
Triticum, Hordeum, Avena, Secale, Sorghum, Panl-“
cum, Saccharum, Ananas, Asparagus and Allium.
However, the use of the active compounds according
to the invention is in no way restricted to these genera
but also embraces other plants, in the same way.
Depending on the concentrations, the compounds

can be used for the total combating of weeds, for exam- =

ple on industrial terrain and railway tracks and on paths
and squares with or without trees. Equally, the com-
pounds can be employed for combating weeds in peren-
nial cultures, for example afforestations, decorative tree
plantings, orchards, vineyards, citrus groves, nut or-
chards, banana plantations, coffee plantations, tea plan-
tations, rubber plantations, oil palm plantations, cacao '_
plantations, soft fruit plantings and hopfields, and for
the selective combating of weeds in annual cultures.

The active compounds according to the present in-
vention show a superior selective control effect. For
example they show herbicidal activity on weeds in
paddy rice fields such as those listed below without
showing any harmful effect on rice plants:

the dicotyledon weeds Rotala indica Koehne, Lind-
ernia Procumbens Philcox, Ludwigia prostrata Roxburgh,
Potamogeton distinctus A. Bemz and FElatine triandra
Schk; and

the monocotyledon weeds Echinochloa crus-galli P.
Beaur. var., Monochoria vaginalis Presl, Eleocharis
acicularis L., Eleocharis Kuroguwai Ohwi, Cyperus diffor-
nis L. Cyprus serotinus Rottboel, Sagittaria pygmaea Miq.,
Alisma canaliculatum A. Br. et Bouche and Scirpus junc-
oides Roxburgh var. |

The applicability of the active compounds of formula-
(I) of the invention i1s not limited to weeds in aquatic
paddies and upland farms. They are also effective
against weeds noxious in mat rush (Juncus effusus Lin-
naeus var. decipiens Buchanan) and weeds occurring in
lands which are temporarily out of cultivation. -

The active compounds can be converted into the
customary formulations, such as solutions, emulsions,
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suspensrcns powders dusting agents foams, pastes.

soluble powders, granules, aerosols, suspension-emul-
sion concentrates, seed-treatment powders, natural and
“ synthetic materials impregnated with active compound,
very  fine capsules in polymeric substances, coating
compositions for use on seed, and formulations used

with burning equipment, such as fumigating cartridges,

fumigating cans and fumigating coils, as well as ULV |

cold mist and warm mist formulations.

These formulations may be produced i in known man-
ner, for example by mixing the active compounds with
extenders, that is to say liquid or solid diluents or carri-
ers, optionally with the use of surface-active agents, that
1s to say emulsifying agents and/or dispersing agents

10

and/or foam-forming agents. In the case of the use of 15

water as an extender, organic solvents can, for example,
- also be used as auxiliary solvents.

“As liquid diluents or carriers, especially solvents,
there are suttable 1n the main, aromatic hydrocarbons,
such as xylene, toluene or alkyl naphthalenes, chlori-
nated aromatic or chlorinated aliphatic hydrocarbons,

such as chlorobenzenes, chloroethylenes or methylene

20

chloride, aliphatic or alicyclic hydrocarbons, such as

cyclohexane or paraffins, for example mineral oil frac-
tions, alcohols, such as butanol or glycol as well as their
ethers and esters, ketones, such as acetone, methyl ethyl
ketone, methyl isobutyl ketone or cyclohexanone, or

25

strongly polar solvents, such as dlmethylfcrmamlde and

dlmethylsulphomde as well as water.
- As solid carriers there may be used ground natural

minerals, such as kaolins, clays, talc, chalk, quartz, atta-

pulgite, montmorillonite or diatomaceous earth, and
ground synthetic minerals, such as hrghly-dlspersed

30

silicic acid, alumina and silicates. As solid carriers for

granules there may be used crushed and fractionated
natural rocks such as calcite, marble, pumice, seplehte

35

- and dolomite, as well as synthetic granules of inorganic

‘and organic meals, and granules of organic material |

- such as sawdust coconut shells ccrn ccbs and tobacco

stalks.

- may be used non-ionic and anionic emulsifiers, such as
~ polyoxyethylene-fatty acid esters, polyoxyethylene-
fatty alcohol ethers, for example alkylaryl polyglycol
ethers, alkyl sulphonates, alkyl sulphates, ary! sulpho-

nates as well as albumin hydrolysis products. Dispersing

~agents include, for example, llgnm sulphite waste li-
quors and methylcellulose. | |

Adhesives such as carbcxymethylcellulcse and natu-

ral and synthetic polymers in the form of powders,
‘granules or latices, such as gum arabic, pclyvmy] alco-

40

As emulsrfymg and/or foam- fermmg agents there- |

45
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 bird repellents, growth factors, plant nutrients and
~agents which improve soil structure, are also pchible .

The active compounds can be used as such, in the
form of their formulations or in the use forms prepared
therefrom by further dilution, such as ready-to-use solu-
tions, suspensions, emulsions, powders, pastes and gran-
ules. They are used in the customary manner, for exam-
ple by watering, spraying, atomizing, scatterlng or dust-
ing. o

The active compounds according to the invention
can be applied either before or after emergence of the
plants. They are preferably applied before emergence of
the plants, that is to say by the pre-emergence method.
They can also be mccrporated nto the so1l before sow-
ing.

Further, 1t is also possible to apply the actlve COIn-
pounds by means of the ultra-low-volume method,
whereby it is possible to employ the compounds at a
concentration of up to 100% by weight. |

In actual use, the content of the active ingredients in
the various preparations and ready-to-use preparations
1s generally in the range of 0.01 to 95% by weight,
preferably 0.05 to 60% by weight.

The dosage of the active compound per unit area is
generally 0.5 to 5.0 kg, preferably 1.0 to 4.0 kg, per
hectare. In special cases, however, it is possible, or
sometimes even necessary, to employ a dosage higher
or lower than the above range. -

The present invention also provldes herblcldal coms-
positions containing as active ingredient a compound of
the present invention in admixture with a solid diluent
or carrier or in admixture with a liquid diluent or carrler
containing a surface-active agent. f

The present invention also provides a method of

~combating weeds which comprises applying to the
“weeds or to a habitat thereof, a compound of the present

invention alone or in the form of a composition contain-
Ing as active ingredient a compound of the present in-
vention in admixture with a diluent or carrier. §
The present invention further provides crops pro-
tected from damage by weeds by being grown in areas
in which rmmedlately prior to and/or during the time of
the growing a compound of the present invention was
applied alone or in admixture with a diluent or carrier.
It will be seen that the usual methods of previding a
harvested crcp may be improved by the present 1nven-.

tion.

Compositions according to the invention are' illus-
trated by the following Examples (i) to (vi). In these

- Examples, the compounds according to the invention

hol and pclyvrnyl acetate, can be used In the formula-

tlons

It is pcssrble to use colorants such as mcrgamc pig- "

ments, for example iron oxide, titanium oxide and Prus-

sian Blue, and organic dyestuffs, such as alizarin dye-
stuffs, azo dyestuffs or metal phthalocyamne dyestuffs,

and trace nutrients, such as salts of iron, manganese,
~ boron, copper, cobalt, molybdenum and zinc.

- The formulations in general contain from 0.001 to 100
percent by weight of active compound, preferably from
0.005 to 95 percent by weight. = |

The active compounds accordin g to the mventlcn as
such or in the form of their formulations, can also be
used, for combating weeds, as mixtures with known
herbicides, finished formulations or tank mixing being

- possible. Mixtures with other known active compounds,

such as fungicides, insecticides, acaricides, nematicides,.

33
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‘are each identified by the number (given in brackets) of

the corresponding preparatwe example
Example (1)

15 Parts by weight of compound (1), 80 parts by
welght of a 1:5 mixture of powdery diatomaceous earth -
and powder clay, 2 parts by weight of sodium alkylben-
zenesulfonate, and 3 parts of a sodium alkylnaph-
thaleneusulfonate/formaldehyde condensate were pul-

~verized and mixed to form a wettable powder. It was

diluted with water before spraying.
~ Example (ii)

" 30 Parts by weight of compound (2), 55 parts by
weight of xylene, 8 parts by weight of polyoxyethylene

‘alkyl phenyl ether and 7 parts by weight of calcium

alkylbenzenesulfonate were mixed with stirring to form
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an emulsifiable concentrate. It was diluted with water
before spraying.

Example (iii)

4,514,210

2 Parts by weight of compound (3) and 98 parts of .

powdery clay were pulverized and mlxed to form a
dusting agent.

Example (iv) _
1.15 Parts by weight of compound (4), 0.5 parts by

weilght of isopropyl hydrogen phosphate, and 98 parts

by weight of powdery clay were pulverized and mixed
to form a dusting agent.

Example (v)

25 Parts by weight of water was added to a mixture

10

15

consisting of 10 parts by weight of compound (5), 30

parts by weight of bentonite (montmorillonite), 58 parts
by weight of talc and 2 parts by weight of a lignosulfo-
nate, and there were well kneaded. The mixture was
processed by an extrusion-type granulating machine to
form granules having a size of 10 to 40 mesh which
were then dried at 40° to 50° C. to prepare granules.
They were applied by scattering.

Examplé (Vi)

935 Parts by weight of clay mineral particles having a
particle size distribution between 0.2 and 2 mm were put
in a rotary mixer, and with rotation, 5 parts by weight of
compound (7) dissolved in an organic solvent was
sprayed onto the particles to wet them equally. The
particles were then dried at 40° to 50° C. to form gran-
ules. The granules were applied by scattering.

The herbicidal activity of the compounds of this in-
vention is illustrated by the following biotest examples.

In these examples the compounds according to the
- present invention are each identified by the number
(given in brackets) of the corresponding preparative
example. _

The known comparison compounds described in
Chemtcal Abstracts, Vol. 57, 98603 1962 are identified
as follows:

(B) = CH3—N

CH;

Example A

20

25 .

30

35

40

45
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Test for determining a herbicidal effect on upland farm '

weeds (pot test):

65

~ Solvent: 5 parts by weight of acetone Emulsifier: 1 part =

by weight of benzyloxy polyglycol ether

12

To produce a suitable prepar'ation_ of active com-
pound, 1 part by weight of the active compound was
mixed with the stated amount of solvent, the stated -
amount of emulsifier was added and the concentrate
was diluted with water to the desired concentration.

Plastic pots (1/2000 ares; 25 cmX20 cm X 10 cm)
were each filled with 2.5 liters of alluvial soil screened
with a screen having a mesh opening size of 0.5 cm X 0.5
cm. Seeds of cotton (variety: coker 310) were sown in
the soil to a depth of 1 cm, and the same alluvial soil as
above containing seeds of Digitaria adscendens Henr.,
Echinochloa crus-galll, Amaramhm retroflexus L., Chen-
opodium album Linnaeus, and Portulaca oleracea Lin-
naeus, were put over the soil in the pot. The preparation
of the chemical was uniformly sprayed on the surface
layer of each test pot at a predetermined dosage. The
herbicidal effect was examined 20 days after the treat-
ment, and the degree of phytotoxicity was examined 20
days, 40 days and 60 days respectively after the treat-
ment. The results were rated in scores of O to 10 accord-
ing to the following criterion:

The evaluation of the effect is exPressed in the fol—l
lowing rating O to 10 according to the weed klllmg rate
relative to that in the non-treated area.

Rating Weed-kill ratio based on the contrdl'

il
<

100% (completely withered)
90 to less than 100%
80% to less t_han 90%
70% to less than 80%
60% to less than 70%
50% to less than 60%
40% to less than 50%
- 30% to less than 40%
20% to less than 30%
10% to less than 20% - |
less than 10% (no herbicidal effect) -

TN HEL X0

The evaluation of the phyto'toxicity to cotton plants is
expressed in the following rating 0 to 10 according to
the phytotoxicity relative to that in the non-treated
area.

Phytotoxicity rate in comparison with the =

Rating control

=

at least 90% (fatal injury)
80% to less than 90%
70% to less than 80%
60% to less than 70%
50% to less than 60%
 40% to less than 30%
- 30% to less than 40%
20% to less than 30% .
10% to less than 20%
more than 0 but less than 10%
0% (no phytotoxicity) |

Sl A A SR ATE A B <

The test results are given in Table 1.
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juncoides Roxburgh var., were sown, and small frag-

ments of Eleocharis ac:culam" L., and tubers of Cypems.

serotinus Rottboel and =
- Sagittaria pygmaea Miq. were burled in the soil. The
pots were each maintained in a wet condition. When
seeds of Echinochloa crus-galli grew to a stage of about
2 leaves (about 7 to 9 days after the sowing), the soil in
the pot was flooded to a water depth of about 6 cm.

35

Each of the preparations of active compound prepared

in the same way as in Example A was applied by means

60

of a pippette. After the treatment, the water was al-

lowed to leak for two days from the pot at a rate of 2 to
3 cm per day. Thereafter, the pots were each flooded to

2 water depth of about 3 cm. In the fourth week after
the treatment with the chemical, the herbicidal effects
~ and degrees phytotoxicity of the chemicals were evalu-

‘ated on a scale of O to 10 in the same way as In Example
_'A The results are shown in fo]lowmg Table 2.

65

_'__—-——_—-ﬁ—_—-—_——___—_._____.—____________
- Amountof - Herbicidal effect | - Phytotoxicity
Com- = the active o | Weed - _ | cotion
 pound ingredient - - D. E A4 C. P 200 40 60
No. | (kg/ha) adscendens - Crus-galli - retroflexus  album oberacea  days days days
—— O TR Ay
(1) | 40 10 - 100 - - 10 10 10 o 0 0
() - 40 10 10 100 10 10 o "0 0
3) 40 - 10 10 10 o 10 0 o0 0
4) 40 10 10 - 10 . 10 10 o o 0
(5) 40 10 10 10 10 om0 0 0
e - 40 10 10 10 1010 o o0 0
M 40 10 o . 10 1 10 0 0 0
® 40 10 10 10 10 10 0 0 0
(9) - 40 - 10 10 10 10 10 0 0 0
oy 40 100 - 10 10010 o 0 0 0
Iy - 4.0 11 10 16 10 10 0 0 0
(12 40 10 10 10 10 ' o o0 - 0
(13) 40 . 10 - 0 - 10 10 - 10 o o0 - 0
14 - 40- - 10 - 10 10 10 1 0o 0 0
15 40 10 10 100 . 10 10 0 0 0
a9 40 10 1 10 1 1 o o o
an . 40 . 10 . 10 - 10 10 1 0o 0 0 o
(19 - 40 10 o 10 10 10 0 0 0
(20) 40 10 v 1 1 1 0 0o o
2n - 4.0 1o 1000 10 10 o 0 0 0
(22) 40 10 10 10 10 0 0 0 0
@23 40 10 10 10010 10 0 0 0
Q4) 40 10 1o - 10 10 0 0 0 0
- (25) 4.0 0 1 10 10 10 o o0 ¢
(26) 4.0 - 10 0 10 10 10 0 0 0
2n 40 - 10 10 1010 10 0 o 0
8 - 40 10 o 10 10 0o 0 0 0
(29 40 10 6 10 10 10 0 0 0
(30) 40 - 10 - 10 10 0 0 0 0
Com- | R o N | S -
| parisc}n o | ) . S | S _ - | |
A) - 40 1 1.0 . o0 1 0 0 . 0
B) 40 6~~~ 0 . 0 0 0 0 0 0
- B A0 TABLE 2
ExampleB | o Amount of | - T
| Test of stalk and fihar treatment and soil treatment of | the active Herbicidal Effect Phyto-
~aquatic paddy weeds in a submerged condltlon (pot Com-  mgredient . Weed - - toxicity
test) '45 ponent _(kg[ha) A B C D E F G H Rice
Paddy soil was filled in Wagner pots (1/5000 ares), (7 20 10 19 10 19 10 19 1o 1o o
and two 2- to 3-leaf stage (height about 10 cm) rice Com- . o
seedlings (variety: Kinnampu) were transplanted per parison -_ -
pot. Seeds of broad-leaved weeds, Echinochloa crus- — (A) 4.0 o1 -0 1 3 0 2 0
galli, Cyperus sp., Monochoria vaginalis Presl and Scirpus 50 &) 40 1 0 0 0 0 0 0 0 0

Note: A B, C, D E, F, G and H in the column of
“Weed” of Table 2 stand for the following weeds.
A: Echinochloa crus-galli | .
B: Eleocharis acicularis
C: Cyperus sp. |
D: Scirpus juncoides
E: Monochoria vaginalis .
F: Broad-leaved weeds (such as Lindernia pracumb- o
ens, Rotala indica and Elatine tr;andra) o
G: Cyperus serotinus
H: Sagittaria pygmaea
The following Examples 1 to 30 illustrate the produc-
tion of the methyl-substituted tetrahydro-2-pyrlm1d1—

none derivative of general formula (I) of the invention, :
while Examples 31 to 62 illustrate the production of the -
‘novel mtermedlates of formula (II) accordmg to the_

- lnventlon



- 40 g of N-(3-chloro-2-methylpropyl)-N-2-methox-
yphenyl-N’-3-trifluoromethylphenylurea was dissolved
in 150 ml of is_opr(jpanol, and 20 g of a 50% by weight
aqueous solution of sodium hydroxide was_added to the
solution at 30° to 35° C. while stirring well. The reac-
tion mixture was then stirred at 65“ to 75° C. for 2 hours,
and the isopropanol was distilled off under reduced
pressure. 100 ml of toluene was added to the residue and
the mixture was washed with 1% by weight HCI and
then with water. After dehydration, the toluene was
distilled off under reduced pressure to give 26.6 g of the

desired I—(2?methoxyphenyl)-5-methy1—3-(3-tri-

ﬂuorbmethylphenyl)-tetrahydro-?.—pyrimidinone as a

viscous pale yellow liquid. np!® 1.5398. | _
The compounds of the following Examples 3 to 5
were prepared substantially as described in foregoing

Examples 1 and 2:

4,514,210
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Preparative Examples
Example 1 ﬁ’ |
Ar—N . N—Ar |
CF; (1) Al
O R R3
| . .
N N 10
.CH3 am- Melting point
| __ - ple | | (°C.)/refractive.
37 g of N-(3-chloro-2-methylpropyl)-N-phenyl-N’-3-  _No Ar__ M
' trifluoromethylphenylurea was dissolved in 150 ml of 3 phenyl - 3-chloro- H —CH3 H 124—'1_2‘5_
ethanol, and 56 g of a 20% by weight ethanolic solution - - Pphenyl -
of potassium hydroxide was added. They reacted exo- 20 *+ #<chloro- 3-chioro- fo—CHy H 15936
| : : : | phenyl phenyl |
thermically. To complete the reaction, the mixture was - _ - o
g | | >  2-chloro- 3-trifluoro- H —CH3; H .61-64
stirred under reflux for 2 hours. Then the ethanol was . : | o
phenyl methylphenyl
distilled off under reduced pressure, and water was s |
added to the residue. The desired product precipitated |
as crystals. Recrystallization from methanol gave 27 g Example 6
of the desired 5-methyl-1-phenyl-3-(3-trifluoromethyl- ' ' |
phenyl)—tetrahydr0-2—pyrimidinone as colorless crys- 30 ' (6)
tals. mp. 121° to 123° C. '
Example 2 -
o 35
CH;0 CF; e
| ﬁ' _
NI N o 18.4 g of N-(B-C.hloro-—2-methy1pr0pyl)a’niline ‘was
*dissolved in 120 ml of toluene, and 16.5 g of 3-methyl-
‘\/ R thiOphenyl 1socyanate was added at room temp"_e'r_ature. |
CHs Then, the mixture was stirred at 40° to 50° C. for 1 hou'r. |
45 A cataly'tic' amount (0.2 g) of tetrabutyl amm{jnium o

bromide was then added. While maintaining the temper-
ature of the mixture at 30° to 40° C.,34gofa '50% by
weight aqueous solution of potassium hydroxide was

added dropwise to the mixture. After the addition, the

" mixture was well stirred at 40° to 50° C. 'for 1 hour to

complete the reaction. The reaction mixture Was'-'(:ooled_'.'

to room temperature. The toluene layer was separated

~and washed with 1% by weight HCI and 'water.in this -

order. After dehydration, the toluene was distilled off
under reduced pressure to give 20.3 g of the desired
S-methyl-1-(3-methylthi0phenyl)-3-phenyl—tetrahydro-_ |
2-pyrimidinone as a viscous pale yellow liquid. npC
1.6194 I .
The.cdmpounds of following Examples 7 to 30 Were .
prepared substantially as described in fofegoing.Exam- N

ple 6:
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_Exanﬁple' | - | : S | Melting point (°C.)/
No. - Ar ) - R!" =~ RZ R Refractive index

7 H =—CH:; H 99-101

H —CHi H 118-121

H —CH; H 106-108

10 H —CH; H np!9 1.6045

i "H —CH; H 116.5-118.5

12 H —CH; H 122125

13

H —CH; H np¥ 1.5849

14 "H —CH; H  apl!%1.5863
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| -continued
|
N

Ar—N N~—Ar

| RIJ\I/J\PJ

- R?

Example ' B | . o - S Melting point (°C.)/

No. | Ar - R1 RZ R Refractive index
15 " . '  H —CH3; H  np®016266

16 | Z H —CH3 ' H o -1414_43
17 4 ' H | fCHg H 94-97
18 CH3 H -CH3; H ggzﬂ 1.5900
19 "  CH3S H ~CH; H npiﬂ 1.5976
o
20 " CF;I ' H ~—CH; H  141.5-143
O
21 OCHj 1 H -—~CH; H 9193 .
22 . CH;; . . o H ~—CH; H 104-106
*
23 4 . CH3S - "H —CH; H- nD?-Ul.qlzs
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-continued

"Examp_ie-_ | AP - | | Melting point (“C.)/:
No. . - | - Ar. S R! R? = R? Refractive index

24 . a  H —CHi H  155-158

25 'H  —CHi H  141.5-1435

26 "H =—CH; H np!9 1.5861

27 H —CH; H 156-157

28 —~CH; H H 93-95

29

—CH; H H  98-100

30 —CH; H H  106.5-109.5

635
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| The NN'-dlaryI-N-haloalkylureas of the follewmg

Preparatlon of Intermedlate Cempounds of fermula (II) Examples 32 to 36 were. prepared substantlally as de--

Example 31 scribed in foregoing Example 31.
- ~ Melting
- point (°C.)/
Example Refraetwe
No. Compound | index ng
- 32 .- N—(3-chloro-2- methylprepyl)*N— | 99—1_{]1
| | 10 - phenyl-N"—3-chlorophenylurea . o
~ CH3—CH—CH,(l. | R _. 33 - N-—(3-chloro-2-methyipropyl)-N—2- - 1.5343
o P | R - methoxyphenyl-N'—3- trlﬂuere- o
CH3 | | - methylphenylurea o |
34  N—(3-chloro- 2-methylprepyl) N—— . 1.5974
| At room temperature 18. 7 g of 3- trlﬂuoremethylphe- | Plﬁ:gﬁﬁea 3-methylthio- | .
nyl isocyanate was added to a solution of 18.4 g of 15 35 pN,__(g,_Cthm_z_methy]pmpyl) N_7. 1.5681
N-(3-chloro-2-methylpropyl)aniline in 100 ml of chloro- | chlorophenyl- N‘—-3-chlompheny1- T
form. The mixture was then stirred at 40° C. for 1 hour. - urea o
When the chloroform was removed under reduced % N-—@- -chloro-2-methylpropy)- N—2- oha3st

‘chlorophenyl-N"—3- tI‘lﬂUﬂI‘D-

pressure, 37 g of N-[3-chloro-2-methylpropyl]-N-phe- methylphenylum o

nyl-N’-3- trlﬂuoremethylphenylurea was obtained. The 20
melting point of the product was 72° to 75° C. |

The N,N'-diaryl-N'-haloalkylureas indicated in the
follewmg Examples 37 to 62 were likewise prepared,
using the specified startmg materials by the process
25 substantially as described in foregoing Example 31:

Example | | | . o
- No.  Starting material - ~Starting material Product |
37 -~ N—(3-chloro-2- Phenyl isocyanate N——(3-ehlere-2-methylprepyl)
methylpropyi)-3- | | - N-=-3- ﬂuerephenyl-N'—phenylurea
| fluoroaniline | . .
- 38 N-—(3-chloro-2- Phenyl isocyanate N——-(3-ehlere-2-methylprepyl)-N——.—' |
| ‘methylpropyl)-3- o 3-bromophenyl-N'—phenylurea =
| bromoaniline | | | '. S
39 N-—(3-bromo-2- Phenyl isocyanate = N-——(3-bromo-3-methylpropyl)- =
methylpropyl)-3- ' N-—23-nitrophenyl-N'—phenylurea
- bromoaniline | R R T
40 N—(3-bromo-2- - 3-Phenoxyphenyl N-—(3-bromo-2-methylipropyl)-N—
methylpropyl)-aniline ~  isocyanate - phenyl-N’—3 -phenoxyphenylurea -
41 N—(3-bromo-2-methyl- = Phenyl isocyanate N—(3-bromo-2-methylpropyl)-N-— .
- propyl)-3,4-dichloro- o - 3,4- dichlerephenyl-N'+ | -
aniline phenylurea - |
42  N—(3-chloro-2- methyl- 3 S-chhlerephenyl N—(3- chlere-Z-methylprepyl) N—
| propyl)-aniline ~ isocyanate S phenyl-N'—3 5- diehlemphenyl- :
- | . | . urea B
43 - N—(3-chloro-2-methyi- 3.5-—xylyl N-—(3-chloro-2- methylprepyl) N-—-— o
propyl)-aniline = isocyanate phenyl-N'—3 S-xylylurea . -
44 N—(3-bromo-2-methyl-  3,5-Dimethoxy- - N—(3- breme-Z-methylprepyl)—N—
propyl)-aniline phenyl isocyanate phenyl-N’'—3,5- dtmethexyphenyl- |
.. urea
45 N—(3-chloro-2- Phenyl 1socyanate N—(3-chloro-2-methylpropyi)-N—
methylpropyl)-a- a-naphthyl-N'—phenylurea
naphthylamine |
46 N-—(3-bromo-2-methyl-  Phenyl isocyanate N—(3-bromo-2-methylpropyl)}-N—
propyl)-2,4,5-tri- 2,4,5-trichlorophenyl-IN'—
chloroaniline phenylurea |
47 N-—(3-chloro-2-methyl-  3-Methoxyphenyl N-—(3-chioro-2-methylpropyl)-N—
propyl)-antline 1IsOcyanate phenyl-N'-—3-methoxyphenylurea
43 N—(3-bromo-2-methyl-  3-Chlorophenyl N—(3-bromo-2-methyipropyl)}-N—
propyi)-2-toluidine IsOCcyanate 2-tolyl-N'—3-chlorophenylurea.
49 N—(3-chloroc-2-methyl- 3-Methyithiophenyl N—(3-chloro-2-methyipropyl)-N—
propyli)-2-toiuidine 1IsOcyanate 2-tolyl-N'—3-methylthio- -
phenylurea
50 N—(3-chloro-2-methyl-  3-Trifluoromethyl-  N—(3-chloro-2-methylpropy!)-N—
propyl)-2-toluidine - phenyl isocyanate 2-tolyl-N'—3- trlﬂuoremethyl-
phenylurea
51 N-—{3-chloro-2-methyl- 3- Chlerephenyl N-—(3-chioro-2-methylpropyl)-N—
propyl)-2-methoxy- Isocyanate - 2-methoxyphenyl-N'—3-chloro-
aniline phenylurea
52 N—(3-chloro-2-methyi- J-Tolyhsocvyanate N—(3-chlorg-2- methylprepyl) N—
propyl)-2-methoxy- ~ 2-methoxyphenyi-N'—3-tolylurea
aniline
33 N—(3-bromo-2-methyl-  3-Methylthiophenyl N—(3-bromo-2-methyipropyl)-N—
propyl)-2-methoxyaniline isocyanate 2-methoxyphenyi-N'—3-methyi-
| | thiophenylurea |
54 N—(3-chloro-2-methyl-  3-Chlorophenyi N—({3-chloro-2-methylpropyl)-

propyl)-3-chioroaniline

1IsOCyanate

N.N’—-bis-(3-ehlerephenyl)-ureu
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S | | -continued . S |
- Example - o . " R o ': o |
No: = Starting material Starting material Product

propyl)-2- methoxy-

- aniline

phenyi 1socyanate .

N-—(3-bromo-2-methylpropyl)-N—
2-tolyl-N'—3,5-dichioro-

N—(3- bromo—Z—methylpropyl) N—
2-methoxyphenyl-N’—3 4- |
~dichlorophenylurea -
N—(3. chloro-Z-—methylpropyl) N— |
 2-methoxyphenyl-N'—3,5.
- dichlorophenylurea

N—(3-chloro-1-methylpropyl)- N-—-— .

phenyl-N’—3-chlorophenylurea
N—(3- chloro-3-methylpropyl)-N—-—
pheny}-N'—3-trifluoromethyi-

- N—(3-chloro- l-methylpropyl) N—
phenyl-N'—3,5. d:chlorophenyl-- |

N-—(3-bromo-2-methylpropyl)-N— |

phenyl-N'-—3- trtﬂuoromethyl-

3>  N—(3-bromo-2-methyl-. 3 S-chhlorophenyl
- propyl)-2-toluidine lsocyanate'
e L S - phenylurea
.56 .~ N—(3-bromo-2-methyl-- -3,4~_D1ch1orophenyl
" propyi)- 2-methoxy- ISocyanate
- - anthne -
57T 0 N—(3- chloro—?.-methyl-' ~ 3,5-Dichlorophenyl
R propyl)-2- ~ isocyanate
.~ . . methoxyaniline 5 L
- 58 -~ .N—(3-chloro-1- methyl-' 3-Chlorophenyl
o propyl)-aniline ~ isocyanate
59+ N—(3-chioro-3-methyl- - 3-Trifluoromethyl-
- propyD-aniline phenyl 1socyanate
| - | - phenylurea
60 N—(3-chloro-1-methyl- - 3,5-Dichlorophenyl
- propyl)-aniline  isocyanate |
E B - - | urea
61 = N—(3-bromo-2-methyl- - 3-Trifluoromethyl-
- propyl)-aniline = ~ -phenyl isocyanate .
- | - | - | - phenylurea
62~ N—(3-bromo-2- methyl-  3-Trifluoromethy}-

N—(3-bromo-2 -methylpropyl)—N—: "

2-methoxyphenyl-N'—3-tri-
~ fluoromethylphenylurea

It will be understood that the specification and exam-

‘ples are illustrative but not limitative of the present
invention and that other embodiments within the spirit

and scope of the invention will suggest thomselves to |

those skilled in the art..
I claim:

30

1A methy]-substltuted tetrahydro-Z pynmldmone of

B the formula

1n Wthh

Ar each dependently is a phenyl or a-naphthyl.
45

group optionally substituted by at least one substit-
‘uent selected from halogen, C; to Cg alkyl, Cj to
Ce¢ alkoxy, Ci to Cg akylthio, mtro phenoxy and
trifluoromethyl, and -

R, R2and R3each dependently is a hydrogen atom
or a methyl group, at least one of R1, R2 and R3
being a methyl group. -

2. A compound according to claim 1 in Wthh Arisa

| phony] or a-naphthyl group optionally substituted by at

~ least one substituent selected from fluorine, chlorine,
- bromine, 1odine, methyl, ethyl, propyl, isopropyl, N-
butyl, isobutyl, sec.-butyl, tert.-butyl, methoxy, ethoxy,

- propoxy, isopropoxy, n-butoxy, isobutoxy, sec. -butoxy, |

tert.-butoxy, methylthio, ethylthio, propylthio, isopro-
pylthio, n-butylthio, isobutylthio, sec. -butylthio, tert.-
butylthio, nitro, phenoxy and trlﬂuoromethyl

- 3. A compound accordmg to claim 1, in which at least
one of the radicals Ar carrles a substltuont n the meta
position. |

35
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4. A compound according to olalm 1, wherein such

compound is 1-(3-chlorophenyl)-5-methyl- 3-pheny1tet-
rahydro 2-pyr1m1d1none of the formula. | |

65

5. A compound according to claim 1, wherein such
compound 1s S5-methyl-1-phenyl-3-(3-trifluoromethyl-
phenyl)-tetrahydro Z-pyrlmldmone of the formula o

CF;
o
]

e W |

6. A compound -aocording to claim 1, wherein such

compound i1s 1-(3-chlorophenyl)-3-(2-methoxyphenyl)-
>-methyl-tetrahydro-2-pyrimidinone of the formula

e

‘H3CO

0
|
N "N

7. A compound according to claim 1, wherein such
compound is
fluoromethyl- phenyl) tetrahydro 2-pyr1m1dmone of the
formula -

1-(2-methoxyphenyl)-5-methyl-3-(3-tri-



2”7

8. A Compoﬁnd acoording to claim 1, wherein such
compound is 1-(3-methoxyphenyl)-5-methyl-3-phenyl-

| tetrahydfo*Z-pyr-imidinone of the formula 15

25

9. A compoun'd according to claim 1, Wherein such
~ compound 1s 5-methyl-1-(3-methylthiophenyl)-3-phe-

'nyl-tetfahydro-2-py_rimidiﬁone ot the formula

4,514,210

10
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10. A herbicidal .compo-sition oompriSing a herbicid-
ally effective amount of a compound according to clan:n' a

- 1 in admixture with a diluent.

11. A method of combating weeds COHIpI‘ISlIlg apply-
ing to the weeds, or to a habitat thereof, a herbicidally
effective amount of a compound according to claim 1.

12. The method acoordmg to claim 11 wherein such--?
compound is |

1-(3- chlorophenyl) 5. methyl-3-phenyl—tetrahydro-2- -
pyrimidinone, .

S-methyl-1-phenyl-3-(3- trlﬂuoromethyl-phenyl) tet- -
- rahydro-2-pyrimidinone, - -

1-(3-chlorophenyl)-3- (2-methoxypheny]) 5 methyl- o

tetrahydro-2-pyrimidinone, o

1-(2-methoxyphenyl)-5-methyl-3- (3-tr1ﬂuoromethy1-_ .

~ phenyl)-tetrahydro-2-pyrimidinone,
1 -(3-methoxyphenyl)- S-methyl 3- phenyl—tetrahydro- B

2-pyrimidinone or o

5-methyl-1-(3- methylthlophenyl) 3- phenyl tetrahy- --

dro 2-pyrimidinone.
R ok k% ok

35

- 40

45

50

55

- 60

65



	Front Page
	Specification
	Claims

